In this study, the lubricant viscosity from a diesel engine operating on various percentages of coconut oil blended fuel is investigated to determine the suitable mixture appropriate for a diesel engine.
INTRODUCTION
Viscosity is the most important property of lubricant because it affects the wear rate of engine components. A very high viscosity level of lubricant increases the friction loss through the shearing forces of the lubricant whereas lubricant with very low viscosity level prevents the formation of a protective film. During engine operation, a small amount of fuel normally dilutes in lubricant. Rich mixture of fuel and low ambient temperature during startup promotes the fuel dilution. Besides that, over fueling of engine or fuel injector failure could also cause fuel dilution. High dilution reduces lubricant's viscosity, flash point and diminishes its load carrying ability. This could lead to increase in wear of oil wetted parts (bearing, gear, piston etc.) and increases lubricant's oxidation. When the lubriant grade is positively known and the fuel is the only contaminant present, a viscosity trend is a good indicator for the degree of contamination.
METHODOLOGY
The coconut oil was blended with conventional diesel fuel at various percentages such as ten, twenty, thirty, forty and fifty percent of coconut oil. The blending process of coconut oil with diesel is done manually because diesel fuel is easily mixable with coconut oil. After proper blending, the blended fuels are loaded into the fuel tank. The original fuel injector without any modification is used in this study. Table 1 presents the fuel configuration details. Next the Isuzu 4FB1 (1817 cc) engine is operated at half throttle setting running at 1600 rpm for 100 hours. At every ten hour interval, one lubricant sample was collected from lube oil sump through a valve connected directly on to it. The samples were analyzed at 100 °C and 40 °C. In this study, Houillon automatic viscometer was used to measure the viscosity of lubricant. However before measuring the viscosity, the viscometer tubes were calibrated by standard (lubricant) products
RESULTS AND DISCUSSION
The results show that the lubricant's viscosity in centistoke for all the blended fuel remain about constant throughout the 100 hours test. However, fifty percent coconut oil blended fuel (50/COCO) at 40 °C shows slightly lower viscosity level in comparison to other percentages of blended fuel system. It is expected this is due to high fuel dilution in lubricant. Figure 1 and 2 
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From Figure 1 , it could be observed that the lubricant viscosity has an initial drop between zero and 10 hours running time. It is expected that this is due to the typical characteristics of lubricants that need to settle down to a certain viscosity level at the beginning of operation. However the initial drop was not obvious at 100 °C because lubricant's viscosity level at this condition is already low.
Meanwhile Figure 1 also shows that there are fluctuations in viscosity level occurring, especially in the upper curves. It is expected that this is due to the change in base material property when the engine is started and shutdown at every 10 hour interval. Besides that, it could be observed from Figure 2 that the curve for 100% diesel (OD) shows an increase at 60 hours running time followed by a decrease in its viscosity. An increase in lubricant viscosity is usually caused by the formation of sludge and the presence of wear debris. The following decrease in lubricant's viscosity is expected due to fuel dilution. 
CONCLUSIONS
Ten to thirty percent coconut oil blended fuel seems suitable for diesel engine because it's able to prolong lubricant's life span by maintaining its viscosity. However these results needs to be compared with other test parameters such total base number and total acid number for determining the best mixture suitable for a diesel engine.
